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(54) [Name of the Invention] 

Moving Object Detection Device 
(57) fSummaiy] 
[Goal] 

„,ece and ,og.mer with ^^'1^^::^'^^^ "f «.e 
[Solution Means] 

of the vehicle I , where on the at vet ^ l^t^il " T ^-^«'^) 
tag 5 IS attached, where information reeaX. tht i ^ ^ l'-'" ^ identification 

Also, inside the vehicle 1. for exS^thf^ ^^^^^.^J^J^^^^ ^as been memorized, 
in an asymmetrical shape fo exZ e a ^0 is attached, which is fonned 

signal processing devic^ whic^rSse X .^^^ 7' ''' ' ^^^^^^^ *at a 
placed. In the cL of tlSs ^^^Z^'^^f^Tf ^0, is 

carried in and carried out of fhe vE ? ' ^^^ket cart 3 is 

detection coil 20, through thrive L^^^^^^^^ ^^^^ of the 

the Identification tag 5 is detected and ti^ouSh th^l ^"formation that is recorded in 
signal waveform, the direction of tS cSn or .f'T "'f '^^^'"''^ °"tP"t 
object is identified. '^"^ °' ''^'"d out above described moving 



[Scope of the Claims] 

[Claim 1] 
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Moving object detection device characterized by the fact that it is a moving object 
detection device that detects the carrying in or carrying out of the moving object that is 
being loaded in a vehicle, 

That is equipped with an identification tag where predetermined information related to 
the above described moving object becomes recorded in the memory (memorized), a 
formed in an asymmetric shape detection coil, which is provided inside the above 
described vehicle, and a signal processing device, which at the time when the above 
described moving object is carried in and carried out of the vehicle and it passes by the 
front surface of the above described detection coil, through the above described coil the 
information that is recorded in the identification tag is detected and through the 
asymmetric properties of this output signal waveform, the direction of the carried in or 
carried out above described moving object is identified. 

[Claim 2] 

Moving object detection device characterized by the fact that it is a moving object 
detection device that detects the carrying in or carrying out of the moving object that is 
being loaded in a vehicle. 

That is equipped with an identification tag where predetermined information related to 
the above described moving object becomes recorded in the memory, a detection coil 
which is formed as a wound wire density roughness and fineness is mamtained, and 
which is provided inside the above described vehicle, and a signal processing device, 
which at the time when the above described moving object is carried m and earned out of 
the vehicle and it passes by the front surface of the above described detection coil, 
Lugh the above described coil the information that is recorded in the identification tag 
is detected and through the asymmetric properties of this output signal waveform, tiie 
direction of the carried in or carried out above described movmg object is identified. 

[Claim 3] 

Moving object detection device characterized by the fact that it is a moving object 
detection device that detects the carrying in or carrying out of the moving object that is 
being loaded in a vehicle, 

That is equipped with an identification tag where predetermined information related to 

described moving object becomes recorded in the memory, a detection coil that 
is formed in a curved surface shape, which is provided inside the above described 
veh^e, and a signal processing device, which at the time when the above described 
moving object is carried in and carried out of the vehicle and it Passes by the front 
surface of {he above described detection coil, through the above descnbed coil the 
information that is recorded in the identification tag is detected and through the 
atretic properties of this output signal waveform, the direction of the earned m or 
carried out above described moving object is identified. 
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[Claim 4] 



processes the information memorized b AeTde^^^^^ ^^^^^^ ^^^^^^^s and 

and together with that it is equipped w^Si a b^fboaH 7^ ^^^^^^^'^ '^o" 

communicating device. « a base board and a wireless communication 

[Detailed Explanation of the InventionJ 

[0001] 

[Technical Field Pertinent to the Present InventionJ 

^S^LTtScr 

tag provided on a basket cart etcrmov^^^Sct^^^^^^^^^^ "^^^^^ ^ identification 
on the vehicle, and the carrying in^c^^i l^tt ^'"^^^^ device provided 
moving object is identified * ''^^^^^ of above described 

[0002] 

[Previous Technology] 

For example, if in the case when load items are In^H-.^ a . 

example, a truck etc., if it is possible to rtl^!t n^^^^ transported in a vehicle, for 
load and unload of the loalg terns in th^^^^^^^^ f ^P^^^^"- the 

to reliably control the transport^ ^n " t^^^^ ''f'' - Possible 

loaded or unloaded into the truck AeCtl^V^ ^^^^^"g ^^^"^s are 

opposite. Consequently, ff thTmoV^^^^^^ f^^ ^^^-^ '^ems become 

possible to identify the loading or uiSinJ of he I 1 '^'^^^ted, it is 

in the vehicle. ^ unJoadmg of the items that are being loaded/unloaded 

[0003] 

running direction detection devirr. . u ^ ^ *^ ^^'^ of this vehicle 
that caf detect ^f a v?wr40 v^^;hi: T^'"^ ^'^^^ ^ 2, it is a device 
backward, and because of tlat I^a nlanX"' °" ""n ^ " ^^^^^^^ or 

the coil is separated and ira^'eS in twnH P"'"' o *° "^'^•"g P^th 45 

detection meLd,asi:tsSnH^;^^^^^^^^ 

the road and the center coil 42 is X^Lme^hl \^ 41 ~ 43 are placed on 

two side coils 41 and 43. somewhat m downstream direction relative to the • 
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[0004] 

In the case of such coil arrangement an offset value is defined so that if the vehicle 40 is 
moving forward as shown by the solid line arrow a shown in Figure 12, and it reaches the 
initial edges of the coils 41 ~ 43, as shown in Figure 13 (a), the output signals 44 of the 
three coils 4 1 ~ 43 rise abnost at the sanae time. 

[0005] 

Then if in the state where the coils 41 ~ 43 are arranged as described here above, the 
vehicle 40 moves backwards as shown by the broken line arrow b m Figure 12 the 
vehicle 40 reaches first on the center coil 42 and after that it reaches the coils 41 and 43. 
As a result from that, the output signals 44 from each of the coils 41 ~ 43 are such that as 
shown in Figure 13 (b), the output signal 44 of the center coil 42 is most increased and 
after that the output signals 44 of the coils 41 and 43 on both sides ri^e- Through Ae 
difference in these output signals 44 the movement direction of the vehicle 40 is detected. 

[0006] 

[Problems Solved by the Present Invention] 

However, in the case of the above described previous technology vehicle running 
direction detection device, there are the problems points that it is necessary to install m 
the road multiple coils and together with that it is said that the detection device has a 
Le form factor. Especially, because of the fact that the change of the output signals 44, 
Zh a^ompanies the change of the inductance of the coils 41 ~ 4 thro^^f^^^^^^^^^^^ 
of the vehicle 40, it is necessary that the vehicle 40 passes through close to the coils 41 ~ 

43. 

[0007] 

In the case of the present invention, it is an invention that has been coriceived in order to 
solve the above described problems and because of that it has as a goal to suggest a 
"oSection de'vice that does not use a large number of and " 
detects the movement direction of the moving object and together with that can be 
designed in a small form factor. 

[0008] 

[Measures in Order to Solve the Problem] 

The first invention is characterized by the fact that it is a "^^.^i«g/>bject detection^^^^^^^^ 
that detects the carrying in or carrying out of the moving object that is being loaded m a 
vehicle Sa^^^^ equipped with an identification tag where predetermined information 
related to the above described moving object becomes recorded m the memory 
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above described moving objeS is cS in c? 7''"' ft^ ^^^^ 
the front surface of the L4 descXdle^^^^^^^ 'i^' "^^^'^ P^^es by 

the information that is recorded! SS^^^^^ ^^^^"^ed coil 

asymmetric properties of this ou^ iZ^^^^ ^'"'''^ trough the 

carried out above described moving 0^1^^^^ ''"^^ '"^''^ ^" 



[0009] 



The second invention is characterized by the fact that it ic . • 
device that detects the carrying in or cS^vina Z nf 1 ^^J""* ^^^^^t^^" 

loaded in a vehicle, that is Iqlp^^ ^ZiZ^^r "^T"^^^^'"' ^^^^^^ 
information related to the abovfdScribed^nv? 1 "^V^^ ^^''"^ Predetermined 
memory, a detection coil wSiffor^^^^^^^^ "^^^ ^^^^^^^^ - the 

fineness is maintained and which k h h '^^"''^^ and 

signal processing de4e wW^at Smf^^^^^^ *u '^^^'^"^^^ a 
carried in and c Jried oui ^ Ae v Wck f ^ f ^^"^^^ -^^-g object is 

described detection coil tLu^th. a ^ f ' *^ ^"^^^^^ the above 
in the identification is ttectf 1^^^^^ - recorded 

signal waveform, the l^cSl?! T ^^"^"^etric properties of this output 
object is identified. °' ^''^^^ described moving 



[0010] 



The third invention is characterized hv thp fnr^t fi.o+ v • 

that detects the carrying in T^r^I^^^l ' ' 'J™^ d^^^^^ti^" device 
vehicle, that is equipped wiA SnfificL^n ""T^ ^^^"^ ^°^ded in a 

related to the above SiSmo Jn^^^^^^^^^ predetermined information 

detection coi, that fs" Tc3 ^t^^^^^^^^ ^" ^^r^^' ^ 

described vehicle and a <!ianal nm.I a ' provided inside the above 

described mov^g otect is'ctrL^^r^^^^^ ^^ove 



[0011] 



device detects and procr^nh??nf^r™..ff Processing 
*e detection coi, anT^Xrh'^h^ "f-b^^^^ Y"^ 
communication communicating device. PP^'* ™ a base board and a wireless 



[0012] 
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[Conditions of the Practical Implementation of the Present Invention] 

Here below, the diagrams are used as reference and the conditions of the practical 
implementation of the present invention are explained. 

[0013] 

Figure 1 represents a schematic diagram showing the structure of the whole body of the 
moving object detection device according to the first practical implementation condition 
according to the present invention. In Figure 1, in the truck etc., vehicle 1, the basket cart 
3 with the loading objects 2 is loaded or unloaded inside the vehicle through the back part 
using the lift 4. On the above described basket cart 3 the identification tag 5 is attached. 
On this identification tag 5, through a non-contact card, the different types of information 
specific to the loading items are memorized. Also, inside the above described vehicle 1, 
the first detection coil 6 and the second detection coil 7, which read the information 
define din the identification tag 5 provided on the above described basket cart 3, are set at 
a predetermined distance. In this case, it is a set up where if the basket cart 3 is loaded 
inside the vehicle 1, the identification tag 5, which is attached on the basket cart 3, 
initially passes in firont of the first detection coil 6, and subsequently, it passes in front of 
the second detection coil 7. The above described identification tag 5 receives the power 
transmitted wave from the first detection coil 6 or the second detection coil 7, and the 
provided in the internal part IC and memory signal generation device, are started up, and 
the different types of information are automatically wirelessly communicated in the space 
between these and the first detection coil 6 or the second detection coil 7. 

[0014] 

Regarding the above described first and second detection coils 6 and 7, as it is shown 
according to the presented in Figure 2, for example, they are connected to the signal 
processing device 8 provided on the driver seat. Especially, to this signal processing 
device 8, the display device 9, which is provided in the vicinity of the driver seat, is 
connected and together with that the vehicle antenna. 10 provided on the roof of the driver 
seat, is connected. The above described signal processing device 8 processes the 
information detected through the above described coil 6 and coil 7 and together with that 
through the above described vehicle antenna 10, it has wireless communication capability 
with the base board 1 1 . 

[0015] 

In the case according to the above described structure, if the basket cart 3 loaded with the 
loading items 2 is loaded inside the vehicle from the back side of the vehicle 1 as shown 
by the arrow (solid line) a, the identification tag 5 attached onto the basket cart 3 initially 
passes in front of the first detection coil 6, and subsequently, it passes in front of the 
second detection coil 7. At this time the identification tag 5 receives power transmission 
waves initially from the first detection coil 6 and then firom the second detection coil 7, 
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^t d rj^f . internal part IC and memory signal generating device are started 
up and the different types of mformation related to the loading items 2 are transmitted as 
signals to Ae first detection coil 6 and the second detection coil 7. At this t LTS kTs 
shown m Figure 3 (a), initially, the signal detected by the first detection coil 6 is ouZt 
and after that the signal detected by the second detection coil 7, is output 

[0016] 

Also, in the case when the basket cart 3 is unloaded as shown by the arrow (broken line) 
b, in an order that is opposite to that in the case of the above described load ng, namdy 

siyial detected by the first detection coil 6 is output. As described here above, through 
the order of the detected signals that are output from the first detection coil 6 and the 

LTSie veWcTl ^' '"^""''^ ^ 3 

[0017] 

viv'.^\*r'T^f '""^^'"^ °' ^^^^^ ^^'^''^^^ basket cart 3 into the 

vehicle 1, the different types of information related to the loading items 2 that are 

recorded m the internal memory of the identification tag 5, through the first detection coil 

6 and the second detection coil 7, are forwarded to the signal processing device 8 This 

signal processing device 8 processes the information that is forwarded from the above 

described identification tag 5, and the basket cart 3 loading and unloading and the 

different types of information, are verified, and tiiese are displayed on tiie display device 

[0018] 

The information that is processed by the above described signal processing device 8 can 
communicated wirelessly from the vehicle antemia 10 to the base board 11. The base 
board 1 verifies the information forwarded from the signal processing device 8 of tiie 
vehicle 1 and after that it is recorded and monitored. 

[0019] 

According to the above described first practical implementation conditions, through the 
set up where an identification tag 5 is attached onto the basket cart 3 with the loading 
Items 2 and together with that the detection coils 6 and 7 are provided in tiie vehicle 1 it 
is possible to verify the loading and unloading of the basket cart 3 into the vehicle and the 
information regarding tiie loading items 2, and togetiier with that through the base board 
1 1 tiie information related to tiie above described loading items 2 can be confirmed and 
recorded and by that it is possible to reliably perform the transportation (shipping) 
control, and also. It is possible to improve flie shipping reliability. 

[0020] 
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(Second Practical Implementation Condition) 

After that an explanation will be provided regarding the second practical implementation 
condition according to the present invention. According to the above described first 
practical implementation condition, a case was shown where symmetric form first coil 6 
and second coil 7 were used, however, in the case of the second practical implementation 
example, as it is shown in Figure 4, for example, one single triangular shaped etc., 
asymmetric shape detection coil 20 is used and as it is shown according to Figure 5, this 
detection coil 20 is provided at an appropriate location on the side surface or on the top 
surface of the vehicle 1. In this case, the detection coil 20 becomes formed 
asymmetrically relative to the movement direction, of the identification tag 5. Moreover, 
3 1 indicates the coil attachment surface. 

[0021] 

On the other hand, in the basket cart 3, the identification tag 5 is attached. 
[0022] 

Here, if the basket cart 3 loaded with the loading items 2 is loaded firom the back side of 
the vehicle 1, the basket cart 3 moves in the direction indicated by the arrow (solid line) 
a, namely, it moves in the forward direction. At this time, the identification tag 5 that is 
provided on the basket cart 3 also moves in the forward direction and as that is happening 
as it has been explained here above according to the first practical implementation 
condition, the automatic wireless communication with the detection coil 20 begins. 

[0023] 

At this time, the coil 20 is made to be in a triangular shape as it is shown in Figure 4, and 
because of that if the identification tag 5 moves in the forward direction as it is shown by 
the arrow (solid line ) a, the signal output by the detection coil 20 becomes a waveform, 
which gradually rises as^it is shown according to the solid line 21 in Figure 6, and after 
that it forms abruptly. 

[0024] 

Also, in the case when the basket cart 3 is unloaded, the movement of the basket cart 3 
becomes in the opposite direction as shown by the arrow (broken line) b in Figure 7, and 
because of that the signal that is output by the detection coil 20, if looked at with the 
passing of the time, because of the shape of the coil, becomes a signal that is opposite to 
" the above described signal during the forward movement, and as it is shown by the 
broken line 22 in Figure 6, it becomes a wave form where the signal in the beginning 
rises fast and after that it gradually falls. From the difference between these waveforms it 
becomes possible to verify if the basket cart 3 is loaded or unloaded into the vehicle 1. 
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[0025] 



The signal detected by the above described detection coil 20 is processed by the signal 
processing device 8 the same way as in the case of the first practical implementation 

rtTfie^^n^H r'r^'". ' °^ ^^^^ -^-^-tion, 

are ventied and displayed on the display device 9. 



[0026] 



According to the above described second practical implementation condition, a triangular 
shape etc single asymmetric coil 20 is used, and it is possible to detect the load and 

^tnnffr^^th H ;f l"^'^ ^^^^^^^"^ tyP^ of infonnation that is 

output from the identification tag 5 can be verified and the structure is simple and 
economical. ^ 



[0027] 



Moreover, as it is shown according to the presented in Figure 1 1, it is also a good option 
if the detection coil 20 is wound on the three surfaces of the walls and on the ceiling 
inside the vehicle 1. When on the walls the single detection coil is placed, a detection is 
possible independent on the position of the identification tag 5, however, as it is shown 
according to Figure 11, by placing the detection coil B, the direction of receiving of the 
wireless signal from the identification tag 5 is increased and because of that the detection 
range and the detection reliability, are improved. According to Figure 11, a triangular 
shape detection coil B is placed linearly symmetiically relative to the center of the 
vehicle 1, however, it is also a good option if a coil that has an asymmeti-ical shape 
relative to the center line 50 of the vehicle and that does not require such placement is 
placed, or if a symmetrically shaped coil is placed intentionally in a position that is not 
symmetacal relative to the center line 50 of tiie vehicle. If it can be stated that when 
looked from the forward direction a or the backward direction b of the movement 
direction of the identification tag 5, the detection coil shape or wind roughness or 
fineness become different, the identification of the forward direction a or tiie backward 
du-ection b of tiie movement direction of tiie identification tag 5, is possible. 

[0028] 

(Third Practical Implementation Condition) 

After tiiat an explanation will be provided regarding tiie third practical implementation 
according to the present invention. Figure 7 (a) ~ (c), represent side view diagrams of tiie 
detection coil 20 according to the third practical implememation condition The 
re ationship between tiie identification tag 5 at tiie time when tiie basket cart 3 is loaded 
mto tiie vehicle 1 and tiie coil 20, is tiie same as tiiat according to tiie second practical 
implementation example and shown in Figure 5. Also, the output waveform of tiie 
detection coil at tiie time when the identification tag 5 is moving forward or backward is 
the same as that according to Figure 6. 
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[0029] 

In the case of this Third practical implementation condition, the detection coil 20 is a 
single coil as shown according to the presented in Figure 7 (a) ~ (c), and it is a case 
where the coil wire winding roughness/fineness (relative to the movement direction of the 
identification tag 5) is maintained. Figure 7 (a) is an example where through screen 
printing etc., on the same parallel surface the coil wire is formed, and in the same figure 
(b) it is an example where the coil wire is wound in a concentric parallel surface shape 
and the center part of the usually used symmetric shape coil is subjected to a tensile force 
and an eccentric shape is formed. Also, Figure 7 (c) is an example where in a solenoid 
shape at the same radius it is wound three dimensionally, and this usually used sprmg 
shape coil is formed with an eccentricity. 

[0030] 

As described here above, in the case when the detection coil 20 is used where during the 
winding of the coil wire the roughness/fineness is maintained, if the basket cart 3 loaded 
with the loading items 2 is loaded in the vehicle 1 through the back part, because of tiie 
fact that the coil wire of the detection coil 20 is wound at uneven density etc., even if the 
outer shape of the detection coil 20 is symmetric, as the identification tag 5 comes closer 
to the detection coil 20, depending on the direction, a difference in the detected output 
signal is detected. For example, if as shown according to Figure 5, a detection coil 20 is 
placed where the coil wire rough part is facing the left side, namely the bask side of the 
vehicle when the identification tag 5 is moving in the forward direction (the direction ot 
the arrow a), together with that the output signal becomes the waveform at the time of the 
forward movement that is shown by the solid line 21 in Figure 6. On the other hand, in 
the case when the identification tag 5 is moved in the backward direction (the direction ot 
the arrow b), the signal output from the. detection coil 20 becomes the waveform at the 
time of the backward movement that is shown by the broken line 22 in Figure 6. As a. 
result from that through the output signal from the detection coil 20 it is possible to 
reliably identify the load, unload direction of the basket 3. 

[0031] 

According to the above described third practical implementation condition, by the use of 
a detection coil that is formed as the coil wire wind roughness/fineness is maintained, it is 
possible to detect the load/unload of the basket cart 3 through a single detection coil and 
together with that it is possible to verify the different types of information output from 
the identification tag, and the structure is simpler and extremely economical. 

[0032] 
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(Forth Practical Implementation Condition) 

After that an explanation will be provided regarding a forth practical implementation 
condition according to the present invention. Figured is a side view ^Z ouT 
detection coi 20 that detects the position of the identification tag 5 according to Ae forth 
practical implementation condition according to the present invention; FiZl 9 is a from 
view diagram of the same detection coil. Also, the relationship between theTden^fication 
tag 5 at Ae time when the basket cart 3 is loaded into the vehicle 1 and t^e coll 2^^^^^ 

"5 a1 ^T'T'' T"' P^^^"^ implementation example and sS n 
Figure 5. Also, the output waveform of the detection coil at the time when the 
Identification tag 5 is moving forward or backward is the same as that according to 



[0033] 



J^X^l f T'^ ^^"^ P''"''"^ implementation condition relative to the 
tiurd practical implementation condition, as shown in Figures 8 and 9, is the fact that the 
detection coil 20is a coil that is fomied in a curved surfL shape relative to Ae 
movement direction of the identification tag 5. In this case, for example, the cu^ed 
surface shape coil base board 30 is used and the detection coil 20 is forried in a curved 

c"2r±L ;n ' ! "^^^^ ™ - formed though 

So/ H ^ ' 'T' "^'^ ^ °P*^°" if *^ ^ire is formed through a 
method where it is arranged as m the case according to the third practical implemenSon 

imntr t1 ' " '''''''''' ^'^-^^-g t° *is forth p"S 

Unpkrnentation condition as it is shown in Figure 8, 9, the coil is formed in a horizontal 
plate shape and after that it is processed so that it becomes a curved surface shape AaT 
has a certam regularity, and because of that it is also a good option if the shov^' 
according to the first practical implementation condition, second practical 
implementation condition, tiiird practical implementation condition, different coils and 
usually used flat plate shaped coils are processed and formed 



[0034] 



In Ihe case when curved surface shape detection coil 20 as in the described here above is 
used, If he basket cart 3 witii tiie loading items 2 is loaded through the back pTJZ 
vehicle 1, because of the fact that the detection coil 20 has a curved surface^sW if Ae 

fondS"" ''M " f '"^'^'^ -here the wireless commuSn is 

conduc ed, even through the detection coil 20 has even coil wire winds, in the horizontal 
plane, it is seen as if the roughness/fineness is as in the case shown in Figure 7 (a) 
on IT"' ^f "^ifi'^.^^i^" tag 5 comes close to the detection coil 20 depending 
on the direction a difference m tiie detected output signal is generated. For example in 
Ae case shown in Figure 10, if the coil 20 is placed in a state so tiiat it is floati^ fr^m the 
right side, namely, tiie front side of the vehicle 1, from the attachment surface 3! of the 
detection coil 20, the detected output signal following the movement of the iden ificSon 
^g 5 in the forward direction (arrow a), becomes an output waveform at the time ofAe 
fonvard direction movement as shown by the solid line 21 in Figure 6, and onle oAer 
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hand relative to the movement in the opposite direction (arrow b) f ^^^J . f 
vTeform at the time of the backward direction movement that is shown by the broken 
Une 22 From this the same way as in the case of the third practical ^n^P^"^f 
Sion, it is possible to reliably identify the load/unload direction of the basket cart 3. 



[0035] 



According to the above described forth practical implementation condition by using a 

detection coil 20 that is fomied in a curved surface shape, it is possible to detect the 

^ TZ^TJlTh^ket cart 3 through a single detection coil and together with tha it is 

;S tf ^:ritt^e^^^ f -^^^ 

tag 5 and the structure is even simpler and it is extremely economical. 

[0036] 

[Results From the Present Invention] 

the shipping rehability. 
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[Brief Description of the Figures] 

[Figure I] 

according to the present invention "»plementation condition 

[Figure 2] 

[Figure 3] 

condition. ' """""S «> same practical implementation 

[Figure 4] 

of *e .oving object 

present invention. ^ ^ ^'^"^'"^ implementation condition of the 

[Figure 5] 

"Sii:=^ssrLTni^^^^^^^^^ 

according to the same practical implementation cl^nS^on ' 
[Figure 6] 

practical implementation condWo " "'^^'^8 'o 

[Figure 7] 

rS:l;ilt^^^^^^^ co.esponding,y structural examples of 

invention. ^ ^'^''^'^^ implementation condition of the present 

[Figure 8] 
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Figure 8 represents a side view diagram of the detection coil according to the forth 
practical implementation condition of the present invention. 

[Figure 9] 

Figure 9 is a front view diagram of the detection coil according to the same practical 
implementation condition. 

[Figure 10] 

Figure 10 is a top view diagram of the relationship between the identification tag, at the 
time when the basket cart has been loaded inside the vehicle, and the detection coil, 
according to the same practical implementation condition. 

[Figure 11] 

Figure 11 is a diagram of another structural example according to the second practical 
implementation condition of the present invention. 

[Figure 12] 

Figure 12 represents a schematic diagram of the vehicle ruiming direction detection 
device according to the previous technology. 

[Figure 13] 

Figure 13 represents a diagram of the detection coil output signal waveform in order to 
explain the action of the vehicle running direction detection device according to the 
previous technology. 



[Explanation of the Symbols] 



I vehicle 

2 loading items 

3 basket cart 

4 lift 

5 identification tag 

6 first detection coil 

7 second detection coil 

8 signal processing device 

9 display device 

10 vehicle antenna 

II baseboard 

20 detection coil 

30 coil baseboard 
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31 coil attachment surface 

Patent Assignee: Mitsubishi Heavy Industries Company 

Translated by Albena Blagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
06/29/05 
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